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❖ Cartoon animation techniques

▪ Golden age 

▪ Digital age

❖ Research side

❖ Text – driven animation

Outline



Videos are © Disney



using a sequence of 
individual still images, 

displaying the movement of an 
animated object onto a fixed 
background or path
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Cartoon animation techniques

Cartoon animation tech.

Cel - based animation Path - based animation
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Cartoon animation techniques

Time

Consistency

Archive

Reuse

Cel ani. benefits Path animation
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Cel animation
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Cel animation
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Cel animation
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Cel animation

Cel / frame preparation

Create animation
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Cartoon animation techniques

Time

Consistency

Archive

Reuse

Pros.

Time-consuming

Expensive

Cons.
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Cel animation in the digital age
Adobe Animate Adobe Character Animator Toon Boom Harmony

Autodesk Maya Blender
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Cel animation in the digital age
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Cel animation in the digital age

Basic animation 
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Research side of animation producing

2023
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Research side of animation producing
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Research side of animation producing

Cartoon texture [a]

Pre-processing is needed.

Simple cartoon characters

Simple motion

[a] de Juan, Christina, and Bobby Bodenheimer. "Cartoon textures." Proceedings of the 2004 ACM SIGGRAPH/Eurographics symposium on Computer animation. 2004.
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Research side of animation producing
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Research side of animation producing

CGS [b]

Need a pre-processing 

Motion analysis based on Gesture/ 

Shape of characters

Simple motion

Focus on cartoon characters

[b] Yang, Yi, et al. "Recognizing cartoon image gestures for retrieval and interactive cartoon clip synthesis." IEEE 

transactions on circuits and systems for video technology 20.12 (2010): 1745-1756.
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Research side of animation producing

Simple motion

Some simple cartoon data

Semi-MSL [c]

[c] Yu, Jun, et al. "On combining multiple features for cartoon character retrieval and clip synthesis." IEEE 

Transactions on Systems, Man, and Cybernetics, Part B (Cybernetics) 42.5 (2012): 1413-1427.



Slide 21

Research side of animation producing
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Research side of animation producing

Heavily relying on the performance of 

an off-the-shelf distance metric LPIPS

Motion direction is not considered

Real-world videos with dense of motion → Fail

Manifold sequence [d] Resequence the source video, not from arbitrary 

frame.

[d] Morace, Charles C., et al. "Learning a perceptual manifold with deep features for animation video 

resequencing." Multimedia Tools and Applications (2022): 1-21.
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Research side of animation producing

❖ Linear motion segments

❖ Cartoon and natural scene

❖ Diversity in content and background.

❖ New sequences from arbitrary starting frame

Deficiencies
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Object moves in one direction
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Research side of animation producing

❖ Linear motion segments

❖ Cartoon and natural scene

❖ Diversity in content and background.

❖ New sequences from arbitrary starting frame

Deficiencies
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Dense of moving objects in real-world videos

Input video Output sequence
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Motions of both foreground and background

Input video Output sequence
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Research side of animation producing

Bunch of cel/ frames
Automatically

New sequences

Speed up the time of producing an art

Easily create variations of the existing material

Expertise-free

Benifits



Slide 29

Research side of animation producing
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Regenerating arbitrary video sequences with Distillation Path-Finding

ONLINE OFFLINE

Input sequence

Output sequence
𝑽𝟒

𝑽𝟓

𝑽𝟑

𝑽𝟏

𝑽𝒏

𝑽𝟐
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Regenerating arbitrary video sequences with Distillation Path-Finding
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Regenerating arbitrary video sequences with Distillation Path-Finding
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Regenerating arbitrary video sequences with Distillation Path-Finding

Directional constraint Coherent constraint



Original video Rendered clip without constraint 𝐂𝒅 Rendered clip with full configuration

Directional distillation constraint 𝐂𝒅

Case 1: Motions in source video are entirely linear



Original video

Case 2: Source video with many linear motion segments

Directional distillation constraint 𝐂𝒅

Rendered clip without constraint 𝐂𝒅 Rendered clip with full configuration



Coherent distillation constraint 𝐂𝒕

Original video Rendered clip without constraint 𝐂𝒕 Rendered clip with full configuration
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SDPF - Benefits

ONLINE OFFLINE

Input sequence

Output sequence

𝑽𝟒

𝑽𝟓

𝑽𝟑

𝑽𝟏

𝑽𝒏

𝑽𝟐

Handle both cartoon and natural scenes

Work well with dense motions and multiple moving objects

Automatically generate novel sequence according to users’ selection on the starting frame

Users without expertise can have more predictable results.



Generating smooth sequence at arbitrary frameAdvantage 1:

Source sequence starting at frame 426 (*) Rendered clip with starting at frame 426

(*) On total 480 frames

Source video



Start at the same frame but resulting different sequencesAdvantage 2:

Top right is a sample segment that visualizes the difference in three videos

Original sequence at frame 0 Our system serves different sequences at frame 0



Original video

Backward motion Forward motion

Control consistency of motion of background and foregroundAdvantage 3:

Bad result without 

our method



Real-world videos with dense of moving objectsAdvantage 4:

Original video; top-left is bad result without our method Rendered result by our method
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State-of-the-art generation of Animation

Text-driven ????
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State-of-the-art generation of Animation

Visual ChatGPT
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Text-driven animation

A person turns to his right and paces back and forth A person is skipping rope
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End.

Thanks for your listening.
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